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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 11, 13-17 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art in view of Japanese Patent 3-260413 optionally 
further taken with Yates et al. 

The admitted prior art suggested that it was known at the time the invention was 
made to form a wound fiber reinforced plastic tubing by a process which included 
provision of a inner impermeable plastic liner (which was typically formed from 
thermoplastic) and the winding of a plurality of layers of fiber impregnated with resin 
about the liner. The fibers which are wound in a helical pattern over the liner are formed 
from a hybrid blend of half by volume glass and half by volume carbon fibers in order to 
provide the desired flexibility and stiffness needed for the tubing. The admitted prior art 
failed to teach or suggest that this tubing was provided the tubing with an interior layer 
of glass fiber layer wherein the interior layer was fomied only of the glass fibers and 
then one applied the additional layers of the hybrid material (glass and carbon) onto the 
same. It should be noted that the wound tubing of the prior art was known to have been 
a substitute for steel tubing. 

Japanese Patent *41 3 suggested that it was known at the time the invention was 
made to provide an inner and exterior layer of glass fibers. The reference suggested 
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that onto the interior layer of glass fibers one would have wound a hybrid layer of two or 
more kinds of reinforcing fibers. The reference suggested that the hybrid layers were 
applied at a helical angle of 10 to 45 degrees in both directions. The reference 
suggested that such processing allowed for the manufacture of a drive shaft made from 
fiber reinforced plastic that has sufficient strength and high modulus of elasticity in the 
axial direction. Additionally by providing the innermost layer as a glass fiber layer, the 
reference to Japanese Patent '413 suggested that the drive shaft was protected against 
deterioration due to electrolytic corrosion. Clearly, when making a tubing from fiber 
reinforced plastic material which Included hybrid layers of different fiber materials, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate an inner layer of wound glass fibers in order to provide protection 
against corrosion as suggested by Japanese Patent 3-260413 in the process of making 
a hybrid tube which included winding a hybrid layer of different fibers about the tube as 
suggested by the applicant's admitted prior art. 

With regard to claim 13, note that the admitted prior art suggested that those 
skilled in the art would have employed a plastic tubing of thermoplastic for the liner. 
Regarding claim 14, note that Japanese Patent '413 suggested that the fiber material 
for the interior was a glass fiber layer. Regarding claim 1 5, note that the reference to 
Japanese Patent '413 suggested that the inner layer was a glass fiber layer. Regarding 
claim 16, note that the admitted prior art suggested that the hybrid layer typically would 
have included 50% by volume of glass and carbon fibers. Regarding claim 17, note that 
the resin employed in the admitted prior art was a thermosetting resin which was cured 
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via the application of heat. Regarding claim 21 , note that the admitted prior art 
suggested that the winding operation would have involved the application of resin to the 
fibers prior to the winding operation. Such is taken as conventional as a wet winding 
operation or as an operation which included winding preimpregnated filaments upon the 
mandrel as such it would have been within the purview of the ordinary artisan to utilize 
such conventional operations in the processing of making the tubing. 

While it is believed that one skilled in the art would have understood that the 
techniques of Japanese patent '413 would have been useful in the admitted prior art, to 
further evidence that the drive shafts of Japanese Patent '413 would have been relevant 
to the tubing of the admitted prior art, the reference to Yates is cited. Yates suggested 
that fiber reinforced plastic shafts which were formed Into drive shafts would have been 
a suitable replacement for known steel shafts in the prior art, see column 1, line 67- 
column 2, line 4. It should be noted that the applicant's admitted prior art expressly 
stated that the composite tubes were replacements for steel tubes. Cleariy, as the 
reference to Japanese Patent '413 was manufacturing a drive shaft, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to employ 
the inner layer of glass fibers on the wound product as suggested by Japanese Patent 
03-260413 when making a drive shaft which was a substitute for a steel shaft as 
suggested by Yates in the process of making a substitute tubing for a steel shaft of the 
admitted prior art. 

3. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art in view of Japanese Patent 3-260413 and Yates et al. 



Application/Control Number: 10/616,060 Page 5 

Art Unit: 1733 

The admitted prior art and Japanese Patent '413 are described in full detail 
above and applicant is referred to the same for a complete discussion of the same. The 
references failed to teach that those skilled in the art would have understood that a 
thermoplastic material would have been suitable resin matrix for the fiber reinforced 
composite tube but rather selected a themnosetting material which was cured as the 
matrix material for the composite. The applicant is advised, however, that one sl<illed in 
the art o manufacturing a tubular article which was a substitute for a steel tube, would 
have known that the matrix material employed in the operation would have been a 
thermoplastic resin material as an alternative to a themnosetting resin material as 
suggested by Yates et al. Applicant is more specifically referred to column 3, lines 50- 
54, column 1, line 67-column 2, line 4. the reference made it clear that those skilled in 
the art would have incorporated a thermoplastic resin as an alternative to the 
thermosetting resin materials described by the admitted prior art and Japanese Patent 
'413. It should be noted that in order to form a composite from a thermoplastic resin 
matrix, one skilled in the art would have understood that the matrix material would have 
been heat consolidated and such it taken as conventional in the art of making 
composite articles from thermoplastic resin impregnated fiber reinforced materials 
(much as the artisan was well aware of the need to heat cure thermosetting resins). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to employ the thermoplastic matrix material of Yates et al when making an 
alternative tube for substitution with a steel tubing such as a drive shaft which included 
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an interior layer of just glass fibers as suggested by Japanese Patent 3-260413 and the 
applicant's admitted prior art. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff H. Aftergut whose telephone number is 571-272- 
1212. The examiner can normally be reached on Monday-Friday 7:15-345 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Dunn can be reached on 571-272-1 171. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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